Platelet aggregation: its relation with ADP-induced fibrinogen binding to platelets and ADP-related membrane enzyme activities.
The receptor for ADP on the platelet membrane, which triggers exposure of fibrinogen-binding sites and platelet aggregation, has not yet been identified. Two enzymes with which ADP interacts on the platelet surface, an ecto-ATPase and nucleosidediphosphate kinase, have been proposed as possible receptors for ADP in ADP-induced platelet aggregation. In the present study, experiments were conducted with washed human platelets to examine if a relationship existed between platelet aggregation, fibrinogen binding and the enzymatic degradation of ADP. With 12 different platelet suspensions, a good correlation (P less than 0.01) was found between the extent of platelet aggregation and the amount of 125I-fibrinogen bound to platelets after ADP stimulation. No correlation was found between these parameters and the rate or extent of transformation of [14C]ADP to [14C]ATP or [14C]AMP. The binding of fibrinogen to platelets was inhibited in parallel with aggregation when ADP stimulation was impaired by the enzymatic degradation of ADP by the system creatine phosphate/creatine phosphokinase, or by the use of specific antagonists, such as ATP and AMP. These antagonists also influenced the enzymatic degradation of ADP. This effect occurred at lower concentrations of ATP or AMP than those required to inhibit ADP-induced platelet aggregation and fibrinogen binding. Our results demonstrate that ATP and AMP may be used as specific antagonists of the ADP-induced fibrinogen binding to platelets. They do not provide evidence to suggest that enzymes which metabolize ADP on the platelet surface are involved in the mechanism of ADP-induced platelet aggregation.